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[w*^ i ] i$fc anas© tcfe^ • t y-y-^ 

^¥ffi±^IB^Jbffc»D^y^7W^ffi^^ 

Bo 

[tisM 2 ] i s fc imwtv fc^ • * y 

iiotcfe^ • axmmm^mi^nrammtm^ 
inife «fc tf Ma^ijs-r a ifjs^ m t , 

l tib l 7-c c i: t -r § it im i s fc a m# * 2 ta 

^7t¥ffi±^ia^L/c^y+f7 W t, 

terns© kpb*# LTELfec t mm t~f%lc 

Mtaniffifb^n/cgfi^fbtcia^^tcife^ • -»7,m>^ 
ft «fc 0* SMiJSf s iJS^ ® t , 

mmicffifco rmmtf l tib l k z. t mm t-rzic 

[0001] 

/l-m<D-byVT W£fflv\ Sftff^SB icfc^tfx© 

[0 0 0 2] 



[0 0 0 3] ( 1 ) W^St OiWauiB : ¥»f*#X^ 
y +f7 W i § ^'XlfiM© Rlllf T r a n s a 
ction of Sensor Technolog 
y Research, ST-88-4, IEE of 
Japan, 1988, pp. 33-42. f}X-£y 
2 ^TtTIitltTg^St 7 l/^f * Iff 

S„ 

[0 0 0 4] (2) &M¥7- 1 2 6 7 K #F#P7- 
2 6 0 6 18 

±fB (1) ©KSjS^is^-rsfc^ 

y^t^x^y^mMKL, SH©tf© 1 jSt?tHB!IL7£: 
#XSfi^lBMft£fi&^#T^£?JI©7jft;£:¥(J£ 

t^o b^u ja*^ss*««?j±smw*®©SLn 
o&w*&v, ^mmcommmmi\ -mm 
[H<d£.5 &mm 5 c m / s «T©«aa^iffl njftg^a 

[0 0 0 5] (3)^8-2 6 1 8 9 3, ^8 
- 1 2 1 9 9 6 

±ta (2) tcfettsaiRi-b^owjas^jiffiii-rsfe 

J6, cn^ffifflb^^77S©fg^Jl77^W£gK%*S 

K§IU xr y«cM^fc#x^ytf©j^M«£ 
bTfcfe^ • ^xriS©7?^fiJS-r§o l^l, ±ta 
( 2 ) t istss© i fiT-ffffctt fg^a-jVTfijs^ 

[0 0 0 6] 

woiticiKsitw^i:^ 9 raffia o fc 0 

[0 0 0 7] *fgHSfi, ^<DIZ$3^ • jtfX-fe 

ft/J^©-fey"9-7 W^fflV^T, fcfet/^ • ^Xfjg©7?fft] 
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[0008] -ratce, *mi(Dta3^ - fixmimit 

[0 0 0 9] 

[RH^ftP^-rs ( i ) *^©fcfcv^ • 
ax^mmmma, i s/cmtMc^ • #x-ty 

[ooio] ( 2 ) *^©tcfei^ • #xStft$JS« 
S i: *Mfi L fc z. t mm tt%o *5mic «fc 

e,©fcfe^ • ^x^^^jtij-rs c fc^T?*, 
©isn^^-r ^ it) lEsttdtcfe^ • fixwxD 
jjfti, mm(on&n^%o • ^x-tytJ- 

• ^xcDp^w^gs^ftidfe-rff^ < iift-ess ^ 

[0 0 11] (3) ±fHl $7fctt«aSc©-fe^-9-7 



[0012] ( 4 ) aJSgljBCtcfc^ • #X^nJMfcS« 
tt, l $fct±aGRfiDlcfev^ • #X-fey^^7t¥ffi± 

mmttftLTmLrccitmmt-rzo *%itan 

WiMum t£ffife<D ?3?>m& b TE L Tc Z. t lc X D , fc: 

t -r < iiffit? # s ^5 pm*' s § o 
[0013] ( 5 ) *%Hg©tfe^ • fixmuimw 
a, i sfct±aas©tcfev^ • ^x-fey^-^-^7t^ffi± 
(cE^J l fc-fe r w , c©ty^7Wtti3^ 

y9-©EKfiK©S€^ff 3 < , ®©S3f 

• ^X^cD^^WS^Bjftgfc^^o #fc, *y^7W 
PB%#bTEbfcCfcfc«fcD % tfc^ • #Xgft<D^n77 

^ttjftsc ?nt, ^^uffi t ¥tf ^js^/c <o m b t 
x^t©^^ 3saoiis*^«o tdfe^.^x 

■fe>-9-fc*TO»?lcfev^ • ^X-fey+J-^rMv^c^ 

[0014] 

[0 0 15] (®i©n»li) 

XStnJIIf t^«©«^M*^ b /c S o 

xm^z^y^T w 3 ^^xira&^^fcfet/ 1 

• ^X-feytJ-fS? TGS244 0, Figa 
r oSI) C11-C15, C21—C25, C31~ 
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C35, C41—C45, C5 l~C5 5^2 5fM 
l/\ en?: 5 fx 5 ^J© 2 ^7 l/^«tM<fc£ ©Tfe 
7W 3©— 5a©JS?t±, 5mmTfe3 0 

[0016] ^w^iMSP^^ • #x^ffi-r 

^ 7 W Stn«iTLS9„ 
[0 0 17] il#©¥*f*fi:*5^ • tfX-fey^ iff 

^ffimiTfflt^^;I/Xlg»gy-fe ^ajSgfcifflig-r 5 

[0 0 18] ^-Vf;l/3>fa-^ 1 ti, 

fflHiis§2i?a-feytJ-7W3^e> lftfromyy- (5 

©•fe^-9-©t-^%i«rafins»-rso • #x 

tyD-atfe^ • #x£^ftt-££*MgR»>u 

[0019] nmsmmm^ z.<Dnmmvtmt.m 
m u ^n* a / d mm 5 7 7 ^ n e. rv s> 

[0020] *t»aawn»4tt, 5ii©M»±ifi§g (*f 

-feytJ-^c 1 i~c 1 st>^(D^y^m 
atxii, ty-vm^c z 1 ~c 

2 5^©-fey^jS^fB^±M»^Hf!ff4 bfcA^U 

mifC3 i~c 3 st^n^y^mmimw- 
mmmicicAtiu *ytifc4i~c4 5^o 

-try9-^©^fiM»^MS4 dfcA^U -fcy^iff 
C 5 1~C 5 5fr?)©ty^)OTB^±M»^Hg5 4 e 

[0 0 2 1] C©di5, M®©S2TSKSn/c«ltT 

[0 02 2]^ H2fc^-r^^5y^-V-h*# 
[0 0 2 3] HlOHl ~H 5t±-t?y9-7 W 3 0*7 

•9-*?cDt-x^§g»-r^*Miii?fe§o 02 tc^-r .j; 

W&fciflT 1 ©h-^«J±/^X^«»SH 1 Jd 

HXtaU Hiffg (St>±©fr) lcM.S5-D(D-ty^m 
K1K C2K C3K C4K C51 ^irtJi^ 



*J±/VVXH\ iiil M9?T2 = 0. 2 5#il*fcici 

[0024] ■feytJ-jsgojfflS^ h-^«j±^;i/X© 
Hifin^ST 3 ©Steffi o 

[0025] H 1 © S 1 ~ S 5 tt-fe y9-*?affCiJ£ffl 

5ms(Dtl±^?:#i5t H 1 tfB© 5 

C1K C 2 K C3K C 4 K C 5 1 IcMffi. 

tfm.n% 0 uti&mmami a~4 e-emsu a/ 

feft, / v A/i/ n y t° a - # 1 fc TW*sj£-r § o 

[0 0 2 6] ?Sj|i^I§§4 a~4 e O^tt^ttfcH:, -fe 

I ^ § *v «ee> # aha znrm-mv-t yy-m^v 

[0 0 2 7] H 2 fC^T <£ 5 K±©lftff*MAtf 1 
5 m s -f 0-35 LT^TfiDfffcftLTffSo 
[0 0 2 8] ;N-Vt;V3>k'i-^ l T«, iJ£L/c 

[0 0 2 9] 

r =R g a s/R a i r ••• (1) 

fiU R g a s JifCfeV^ • tfXffKD-tZ^OifrfgSv 
R a i r tiS^ttfO-fe^O^fSSl^aU r JifCfe 

[0030] *^)imi-effl^/c^^xgKijsy^«f*^ 

I^l3{^t„ ^HT-(i^Xcf3fcfe^§^y^ggiR 
gas £ S^ftyC fett^fiSrtR a 1 r R g a s / 

Rai rfc-fcy+J-lSgr fcLTffl^fc. »ppmP 
=R g a s/R a i 

[0031] st, mt>ftrz-tvvi8&*mMkrzrt 
•To mmwwmb* 

b = 2 5 5 X (1 -r) ••• (2) 

t/«!$HW^^Hm^ff6n^c LL-e, «2 5 5 

[0 0 3 2] Gd^^ • ^X^nTIIffcHfO JW±fS^L 

fcfc^atcfc^ • ^X^njIifbSK^rfflv^cfcfev^ • # 

xstnjiifc^i, H4^-r^d*aMTtf-3/co a 
m<Dm£^iac^ • ^t>tf7W3^itu 

AC77>1 1 *M^TM%gc:Lfc S/c, tfcV^- 
^x|g^iii:LT, 3:Z;-MffiffimfeVLtitfr%;X 
;V*fflt/\ ^©ftfcHni 2^e.©igtHMt±5 0ml/m 
infcLfco «tHni 2 t-fey^7W3fc©EgSlt±4 
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5 cmf^o 

[0033] icft^ftx^commmmmigicw 

fcffttjEtfSo feu aMrtoa^^tii^feti 
a\ tfc-^ • ^xt±«mn i 2 i?ib-m<Dwm\,rzM<D 

ll^lI^McgLtx^&D, fcfei^ • 

^ • ^xf *^yf7 W 3±^aT«ntfr<o 

[0 0 3 4] -fey9-7W 3©2 5ffl«D-fe>-9-*F©tfi 

J*6No. 20, No. 19, No. 18, No. 1 
7, No. 16(DltMW^S 0 |5!i>btt^'fl' 
XfcjBSf-rs a±^>tl?No. 2 0 

(Dfommmmm^mm, «t> -ty-yn^M/^ 

T?^ SJdfC JS^ LTV S C fctffrfrSo Iti5 fdtt^ 

CJl^|*n^i6^o d<DjSg • @«©]lgff«, fcfc^ 

[0 0 3 5] fLt\ -feyy-7W3©2 5ffl<D-fey+}- 
<D -fe ^ "9" JS«F r % 3 y t£ a - * Bffi± fc Wftf fc L , 

[0 0 3 6] 06^, C©«fc5a*Wit?-fe>'9-7W3 
CD 2 5fBcD^y^JS^?r»Hff LTRlffifkLfcIgm* 
^To IrIBI (a) ~ (d) tt-fe^ifrPtffcfc^ • #X 
fqS^^&fc^W&ilL, (e) ~ (h) ttfcfc 



5£ff^, jS^LT^%^y^©iI^a±?4i6?4 
[0 0 3 7] H6^5W6^a«fc5^ Kfcl^ • tfXtf 
[0 0 3 8] (7^ffi£7;V 3 U XiO &,±.tm L/tct 

[0 0 3 9] llT* ^*©fW*niBft:bTU7;i/ 

^yxn-(D^m^cx^,^m^m (b. k. p. 

Horn, " h H'^a y" SMMMS, 3 0 5-3 

2 8, 1993) *fflv\ ^^<D@i&ftj£*ff smstc 

[0 0 4 0] fcfc^ • ^X©mi?:|IL, nJMfb 
[0 0 4 1] 



ax 



dy 



St 



[0 0 4 2] t45„ [0 0 4 4] 

[0 0 4 3] S&ifrj JFIJIOH«»Jg*b i j [JSC 2] 

±s (3) K^sns^wfrM^wrsfc, 

■-lj(kAt) | bij l(kAt) bi j+l<lcAt) 



bx+lj<kAt)-bi- 
2M 



2M 



bij<kAt+At)-bij(kAt-At) 



2M 

[0 0 4 5] ffiL, •fe^7W30-feytff©EI 

ispba 1 = 1 i mm, -y-y^y y^WlA t = 2 5 0 m 

s«?m. K^'^WOW^t^^Y)\> (u, 
v ) ti, ±S ( 4 ) i = 2 , 3, 4, j = 2 , 3, 4 
tcM LTj&xL, fi/J^2SSfc j; t)^a6S d 

£o 

[0 0 4 6] H6^L/cnI?Ifffl»C^L, 
±MLfc#ffifc:flft\ fcfcl^ • Infect tfSSBl 

[0047] 7?^iffl£t±, -yy^yy^MiKA t =2 5 

0 m s micft-D Tc£>\ H6^L/c,|gH(cfc'^Tfi, H 

5 ^ ^ r mm l r ^ s mmo ^ PeS© ^©jtsflt^ 



/to H6 fc^-rH«©^i&^lRli:4343j;^^jSL/'c:^[Ri 

^#e>n/to arirtoa[ni^t±o o ^uzjmw.xm 
[0048] ff^n/ctcfe^ • #xM©M£t±-fey-y<o 

fiZ(DWLtl*V7)l$JL,lcnJMlt-?%rz&blCt,&, -fey 

■y-^cma^^tism-feyy-^fflv^ c tw$ 
Lt/\ fesvH± x -feyycKiff^^ftjifkLT-feyy- 

[0 0 4 9] M^«\ MkEOT 1 Jf> T 3©^gf((c;j; 
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[0 0 5 0] ~$Wo%^ ±^cDt— ^*J±/VVXif@T 1 
©ft tf/h £ ^ H H x £ / — * fcjfr 3 -fe yifjS^cD 

^ = y^T 3K«fc-3TSfct>, T 1 ITS !S 

fc, T 1 3 ©W^fSS-rtlfi'i^o 

[0051] tfe-^ • ^x^yv-^m^i^mmitL 

[0 0 5 2] JifHUfc^^ttfJfc 

cDlfi^fb^SiJS-r 3 c fc J; D , SSBf HT'MilgteoflS 
frS, fcfc^ • #X£jI.&ja©JRfa • JH3S**^S c 

[0 0 5 3] SfiHft-pfCfeV^ • ^X^^nJIIfb^^ff 
-d fcJgS, 2 c m/ s Sfi©«4>fcfc:fc^ • #X^£nJ 

[0 0 5 4] JSUMLfciSfc:, ±^fifs^Hlc«fcn 

* < , #fIHff M3#S;£ffl^ftfcf Tjftfc @»f 'JSf § 
dttfcnTft^feSo cM»n$'7 Hc^DfWn 

lift, aaM^M-r^^^ifiu^g^^^^o 

*V ffli^ c m/s fcWLTLS 9o ^ 



[0 0 5 5] (m 2 ©HffiM ^^X,IK»SU^»f*^ 

So ±tan i ©itiitti, /wzwmm* 

/-^XC^n^nlllftrSfeCT-feo/co LfrU 
[0 0 5 6] g!2©||MSm±, #B?fc:33^ 

So 

[0057] ^^Ti±, tfe^ • fixm.njmim 

[0 0 5 8] mm tfe^ • ^X^IfbWi, IrI 
[0 0 5 9] Bfc£<&tt*flfcW-ft{& 7°;V-i. (-15 

[oo6 o] m2<Dmmnmicj^mmicx <o ic%^ • 
[oo6i] ('my^mm^c^ . ^x-tyy-) d 

/to -rat>-6, tefcv^ • #x«ffip^«m, tcfe^ . ^ 
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[0 0 6 2] ^Z.X\ %2<DWSBtBKlt, 7^Wm^ 
^ • tfx-fe^oitfg&ttjlft 1 mXVXh^tcib « 

w, «?fiM{»¥£i^^ 194. 

C - 1 3 - 8 (1999)), iM©ttft£fa±^ffl#£ 

W)T) tfM$bi/\, 

[0063] m%-ti, zz-em^fcmm&ftWM'm 
zkmsir? (fcxo-0 2, y^-iuf'^) 

AT-cut, ISSffi, KSMrSSa 2 8MHz, ^ 
24X8 mmt'W, JggrT^SfC^Ff 3^lS^fc:t± 
7*X77f^3iJ >^fflt,\ HTM^>7 bit 1 0 K 

[0064] mi (omsmwtvit. xx/-;iv#x£*f 

[0 0 6 5] 08 (a) ll<Di»|t«Lfc 
/WXiKS&^IIWcfc^ ' #X-fey+J- (MAS, T G 
S 2 4 4 0) ©xX/-;J/#X^fr3JS^Mff2©$l 

08 (b) t^2cD^wmit^^/h§y7i< B B B si[i^ 

^»©M£^f 0 $J£&±, MAS, 04fc^bMM 

(ifS7 0 cm, 1S2 3 5 cm, fi280cm) ©cfi?\ 
tefcl^ • ^X^«tH-r^7X;b (fcfci^ • #XiO fr?> 
3 0 c mCiffifiJC-byy- 3 , 10 3 fclffllLTjS 

«F«SLfc (H4» 0 mmmmmmimi s 

8 (a) T'ti5 0ml/i H8 (b) T'ii7 5ml, 

[0066] mMft<DBre-£%.&ntj i $>z<D-etci3^ • 

t^S (T. Yamanaka, H. Ishida, T. 
Nakamoto, T. Moriizumi,. Sen 
sors and Actuators A, 69, 7 
7-81 (1 9 9 8) ) o COfcfe-fryit^ilLftt 

% 0 l^l, as (a) (D^)bxmmm^mmc^ • 

^X-fey9-^fi@a^5i< , gfi^fC^ffi^ SttT^fc 
H8 (b) ©/J^lMj^fc'^ • fixtywim 

m&Xli, g&rptC*3lfZftimfflk.*W$ (OHz) 
icfcfe^ • ^X^tfc^SfgSJi«S©^fr:*BfK$flT 



[0 0 6 7] J^±2-3©iJ£t±(cfc'^ • #X©fSlfcg 

K-pfrav^o l^l, tfc-^ • ^x^nj?iffcgH-\©ii 

^SCfcflc^ • #X©«g%gfiiE{W--f^< 
i§!T^, /^x,|g»S^«f*^fc'^ • ^x^y^ffl 

[0068] (mwmss.) ^m^mj^ic^ ■ #x 
^H9fc^-r 0 c:©s«t±, -fey-y-TWgpi o 3, # 

ft>M (fflAfcf, 2 5^-T (2 5 c h) ) M 

Wj^y^is^x3^')7)b^y^-y x^xgpi o 
2, fLtnyfi-^ l i: 3-ofc^grj?#S 0 
[0 0 6 9] -fe^TWaSl 0 3t±, Mita, ±fHL 
/cJ;^^fgfl0ESrt)iSy/J« B H B ®»?fcfe^ • tfx-fc 
y+J- (MAS, fcxo-0 2, 'jA-ii/f-y^) l 

0 3 afcfr^lRk ^7j[^C^n^Yl 5(0-3-2, If 5 X 5 
= 2 5», 7°Uyha«±t^tlB«L, 
fc-fe>-9-7W%«^bfct,©7feSo £©5X5{B£ 

wtMX^-^-ai, T^ffiS^g&fifgps 
daa^^Sbfco MAS, -ty^©^Pi (tfi^ra© 

fglD til 2. 7mmfg!), twwo^iiti 
50. 8mmX50. 8 mm?$5 0 -fey9"7 WgP 1 

0 3© 2 sm<D^y^m (Mimmt) a, irhsmju 
(c2 5 c hji?£i£#7y?fei;tfyy7;wyx-7x 
^Xgpi 0 2 (tJ-y7U >^HK : 1#) tlXDESn 

[0 0 7 0] M25c hMS8R* , »^fc<fctf'>U7 
;Wy^-7x^Xg|5l 0 2f±, M^ti, FPGA (F 

1 e 1 d Progra mm able Gatearr 
ay) T?*H£SnTVS„ fSSHK^li^yy-^^ 
/c/ci67vgP^©@K^F PGAWaWSLfc^?, 

Sg^f*©/J«^HiiT§§o S/c, 5gS©Ki;FP 

g a t<Dmn*mmcL, ^-Dwm^^mih^m 

ftctblc. &^yy-lc l -3f-93ffi?f77°n>ry^ 
*fflV\ «M^GND^W^Xbfc 0 ^n?>©>rf»fc 

[0 0 7 1] g9©W7WSl 0 3 

7 y $ «fc t» u 7;W y ^ - 7 x ^ xap l 
o 2 1±, Mx. tf , 2 )i#§3g?«-f scfc^tSo -r 
at>-6, ±.m<Dm&iamyy-Tu^mi 0 3t>m^ 
nr^r, y^;VMMic* 7 y X ± xSi/ u 7;^ 

^>X-7x^XgPl 0 2^©SM©Kt±TJS©aS(c: 

[0072] nyt°a-XH±, MAS, =e—#%r&ts 
^~vi-)bayKa.~^X\ SK^f*©MfP^:tf d i: t 
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[0073] -fey-y-TWgpi 0 3ffJ©#-feytJ- 

1 0 3 ataiiSfioa'^^fe^o i^A6-fey 
-fey-9-1 0 3 a^|WICliS(7)hUxf-;l/7 5y^Xtc:? 

^fe>-9-©«S^7#S^ttJ8it5 <fc '3 fc«IE 
[0 0 7 4] OMIST^l/rfUXiO H9^L/cS 



dx 



9t 



[0 0 7 8] t&Zo 

[0 0 7 9] mi ft j jr[I©-fe»-9-jS»% 1 ijtti 



[0 0 7 5] ^*W^Hf»^©KffcLT||B# 

n-©JQj^g5£fc«fc«#|«tffigi£ (T. Yamana 
ka, H. Ishida, T. Nakamoto, T. 
Moriizumi,. Sensors and Ac 
tuators A, 69, 77 — 81 (1998), 
B. K. P. Horn, " U&y hWBV" ffitSft 
JS, 3 0 5-3 2 8 (1 9 9 3)) fcfflV\ 73^1©@Ij 

[0 0 7 6] fcfel,^ • tfXOSmKftfc&tfSU nJIIffc 

2 Wiffilc ■t y +J- 7 W ±«n 3 £ fSSf S o fc 43 ^ 
•tfXSitOxffcSiRj (Mill -fey-9-7W©tT7^) 

[0 0 7 7] 
[S3] 

... (5) 

fc, i^aik7t±JKT©ffiifc5SS^t)3iOo 

[0 0 8 0] 



a+ij(kAt>- a-ij(kAt) 

2 Ad U 



fijH(kAt) /:aj-l<kAt( 
2Ad 



<i j<kAt+AtMi jtk At-At) 



2 Ad 

[0 0 8 1] ft/!U A d y "tffajfi (12. 7 m 
m) , Mit^yfvyifmm (1#) ?fe§o fC*3^ 
MP ( u , v) it jfc:,fc5-f- 

fetm*-, ±£ (6) fci = 2, 3, 4, j =2, 
3, 4{c*fLTj&£U fi/^SISjfCfct), u . v 

[0082] oism) 

(fC 33^ • #X MIffc» 0 8 CD W£ i: ^ CSJM 
(H4t»W) <DcfJ"t?> H8t^]«ftSfi*ff? 

tfxtcm~&fo&^ - ^^wi<DnjMmm^ft-Drc 0 tc 

3cm /tytLfco 1 ©©ifJSti 3 0 0fMfth\ MW 

xf;V7 5y^X^x7$°yy?flL, S«7 5m/^ 

[0 0 8 3] Kfc^ • tfXfcigtfiLTl/^ISMi^ttfc 
SUBftOfiJ^H 10 ( a) ~ ( f ) fd^-To H 1 0 It 2 



<, ffi^a$##a<^sirtvSo hi o (a) ~ 
(c) , at? (d) ~ (f) «w?n«!L/c3#K 

[0 0 8 4] fg 1 ©HWmiT«L/c^«f*(c:fe^ • 

g„ 

[0 0 8 5] -T^^iS, ill ©^fflmi^iiMjZELfcffi 

*\ ^Rij*^T 5 7w±^aii-r^©T : \ -fey-y-cjs 



(9) 
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[0 0 8 6] (T^rfyXi^J^gSj^ftftS) (7? 

Kfc^ • ^fxiffio^iRUSS^fT -3 fc 0 Hi i«©fg|| 
*7fr? 0 Hi lfc^-r«fc5tc, fcfci^ •#Xigfr5-fe>' 

1 : t^rWCAM^cfe 1 • #X}gfr5 2 0 
cmtASHfi^Ol 

*ff2 : t^7W«A'3tf£& 1 • ^©^2 0 

3 : t>t7W©AD^tfe^ • ^XSfrb 3 0 
cm?A#Hfitf0l 

*ff4 : ty^TWoAWMcfe^ • ^xiii^bS o 

cml?A»ftfi^-4 5 fi 

BUT- £ fcft LTJi^tt^ff ft "3 fc„ ffiffl L fc r- 
#J±, 3 0 0#^9^^X^-feytJ-7W^S[J«L/c 
5 #X iJtttJ *± fefc £ # S 7© r- £ t L /c 0 

/cu jaMF f 3©®}cttgLn^fes©t?jaiqi+-4 saw 

[0 0 8 7] &#lfr5&#4<A£T©J&&fc::&^T % 

ff 4 ©ffigfSII* t X h ^ £ fe ©£H 1 2 
^f 0 IEfi?7j^±-4 5fiT?£D, ^T-fi^o/c^M 

© fc ft U Sft 75 }£ fc tt K i: A, £ J££ S irtVfc^ 

l^»?„ ^Kscfcfe^ • #xr«m±, ^S© 
6 nntf tc fev ^ iM it We & % t subn 3 0 

[0 0 8 8] ±fBLfc«fc5£fgiS@KF , 3ja© 

[0 0 8 9] (H 3 ©USSM Jg 1 ©^MIl:« 

®2 ©||fflffmil:^Hi5L/c/J« H H B SiJ?tc;fc'^ • #X 
t^7W 1 0 3^t, fcfel^ • #Xj^©nT}Ift: 
£:M^i§^\ fcfcl^ • #XM©^n©77PW-fe>-9-ffi 

w 3, i 03©^ • #x-fey+nt?© 

El*2ttTV3®) ilW^ftt/^, Hi 3 (a) ^ 
Lfc<fc5fc, fcfcl^ • ^X^-fey+J-7W3, 1 0 3 



St©^n©iEf«ft iJ£^ T? ft ^ i: l> HiS j£ Ubifco 
-TfttJ-S, tWW3, 1 0 3©-feytJ-ffi£, fcfe 

# XflE&ffllST § © T? S S , &-f L fe -fe > -9-ffi t ic 

[0 0 9 0] *tHT\ Hi 3 (b) t^L/cj;dt N -fe 

ww3, i o 3±<D-ty^m^w^m p > 

■fey^-ffifcWoS (*VF«) *m£©SPB*#LT 
EitSo t8t Hi 3 (a) td^LTc^dft^yy- 

SPttJU ioT, tWW3, 1 0 

ft fiK^^ i j- * d w L TSffilS-T § d t ^ t? t § o 
[ o o 9 i ] m i 4 a, tcfev^ • ^x?^RiMbgH©-fe 
y+J-7W3, l o 3©^y-9-ffl©±gptc-fey-9-M^a 
d J;dic¥fffc±taLfc^ F«2 0 1 ^tT, JSM 

43, io3©At?, tfe^ • xxmvmm, 
3,10 3(D—mtFrcfrr£fr5 cmmmT^^coT, n 

y*7W3, 1 0 3^{5iS'RIi:^§?cD^VFfi2 0 
l ^•feytJ-ffi^e.fefej;-?- 1 cmtu^OiS^ofiFHt-fe 

i o 3©4^ti7T/c5:ST 5 5:^-r^o 

[0 09 2] LtlfCi^ t>+)-7W3, 10 3tt, 

tfc^ • ^x^©^n^^i©9-5^y9-ffiiiWftfi)c^ 

/c^^ffi D t±i L TiJS-T S d i: ^T? # S © T?, <fc D IE5S 

[0093] en 4 ©nffljfM) h 1 5 hi (omm 

7 W 3 , H 2 ©l|ffi^ilT-^Hi5L/c/J^7i< H H B JgiJ?(c: 

fe^ • #x-fey+J-7W 1 0 3otyfl (tftWffi) 
6*fcfcfeV^ • ?5fXi)fE©?5r|Rlfe«fctf?«ai%tft»n?#SW 

[0 0 9 4] Bl 5K^tJ:5k:, •feyi)-7W3, 1 

m 2 ^ril^S (dfe^ • ^X^©77[nl©^^a-r S J; 9 
t±-fey^ffi±©^©A#f ^^fc-TSftltim K m 2 

*«^sciii^ft^©?\ ^©^nt±^a?^ft^o m 

Aif^J e = 4 5fi?\ mm 1 0m/fOfcfe^ • 
^Xgftti, ^yy-ffit^ffftfiSc^©*, -Tft^iS, a® 
T?o^*#^LSfc, Aif^j e©cose^©^®[i:ft 



(10) 
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1 0/cos4 5° = 1 0/2 1/2 

[0095] ftfe -fey-y-M^/Toffiffitfe^ii-n 
a, Hi 5^-r^d*^y9-ffi^R^R«©ftia^ 

m 2 ©±M©ffl«©ffi«M?5c^ft£o 

[0 0 9 6] for, tyv-m^±^(D^.(Dtyv-TU 

4 3, 1 0 3*ltt©»ffl^TfCfe^ -^X^RllI 

is^ • ^x^^ffiW^ffi^^ d >//-e «fe die 

[0 0 9 7] A^ffiM^Sfc^ • tfXfcK 

n»«±, Mi© 2 ^jS¥ffi±^ y^7 u^mm 
£fcrtiTffl^SCi:£#*.So MAS, Hi eic^-TJ; 
•5fC A 2 (fflAfcf, fgl<D 

w 3 , !§ 2 ©^Sfijgm^w Lfc/hSzkJUgaft 

ftfei/i • jj7tyt7W 1 0 3 ftfr— 2 

• #XMf«£»r£-fe^7WA K A 2<DZ 

[0 0 9 8] "TSfc, Hi 7 tc^-r«fc 5 fc, fcfct^ • 2f 
xiScuryt/WA l oty+Mtlil*^ Ocfc 

^ • iS7M<0^y^7\y^ A 1 (D-t^-y-ffifcJtTSAI* 
-fA1^5BW?feotfe, -fey+J-TW A 2©iry 

a 2 o^n^n^iffiissnfcs^fcjo^ • #xflE©a 
a, ^^^-rsjifct?, 3^w^^fe^-^x?^ 

[0 0 9 9] 1£tfc©*^7 W^#£fc-&Tffl^S 
ii^oiMi:LtB> Hi 6fcjjsL;fe«fc3fc:, 2fecDiry 
^ 7 W ^5 Wc^it §g{^ ft S J; 5 {cffi*^#S « 

wet, hi 8fc^"r«fc5affi*'&*3'&?jfe*So ft 

3, ®2©Hfflffmi?«L7c/J^7]<B H B Sll?Jcfe^ • 
[0 10 0] H 1 8 (a) ti, 2ft©ty^7W 3 0 

la, 301 bzzn^ntDMW (tyfoEtsnt 

fcfcfe^ • XXWmffl&3 00tW„ ZKDlCfe^ • jtf 

;;t,- hUtU ,1':; i) o-j;t, -t>+)~7W30 l a>30 l 

?^So 



[0 1 0 1] Hi 8 (b) ii, itfiW (%>2>WiMl5 
flO <D^<D^mic6^(D-ty^7U4 3 0 2 a~3 
0 2 f ©^n^Yl^©^y-^ffi£:ii7j{* (fe£tW±H 

f* (feSW±«^f*) J^ftOfc:*^ • #XMf«3 1 
0©#ffi GgSW±6ft©9^©— 0P©ffi) te^fe^ • 

ffxasawasBt^ns c tft < aii-r s £ 5 ft#§^ 

ftoTl^o fLt, d©ii7?f* (feSW±H7?f*) © 

rt^stn^^fc"^ • fixffi*&m<o*W7 w 3 0 

2 a~ 3 0 2 f ?lfiJLTf#?,n/c7-X^fi!c-r^ d 

3 ffi If iJ nJIgft £ , ^ © f# £ ft 7- X ^fiScf S 

ft) tt, t^7W3 02 a~3 02 f©^?)!)% 
tfc S!> S?^ 5 0 c mifiO*t?Ot,Ot$?^ 
[0 10 2] ftfc\ -fey"9»3i7j{* (&5^3&±It£ 

#) ®^3Pfc WtlSDWTfe ^«ft5»H^f# 5 ft 
So ^©tl-a-^Hl 8 (c) tc^To 
[0103] B18 (c) fC^-T^ft (&SW±«7j 
W) J^ttCfcfe^ • ?5fXi)f«HB!ia53 2 0(i, i^f* (fe 

0 3 a~3 0 3 f ©•fey+J-ffi^3i77f* (feSt/H±H77 

[0 1 0 4] Hi 8 (d) fC^-r^ttfiDlCfeV • jtf^SK 
lf«gP3 3 Oti, 3f£©^#*©«®±fc-b>-9-7 W 

©^9(C, T*%Z1£lf&<(Dj]lftlC-l*Z/ J 9r7l"f%Ulif 
So 

[0 10 5] Hi 9t±, Hi 8 (c) fcTKTJ; 

-5ft(cfe^ • ^XWIiJSP3 2 0 (feSl/Hi, Hi 8 
(a) ~ (d) t»l3^-OTI»^fft 

[oi 0 6] tcfe^ • ^7,m\ mm 3 2 ot±, n-w^ 

402a~402 d ^M^THf ilPIfifTCiSfS'cfi^^ffl 
mOid^n, tCfcV^ • ^XWIKP3 2 0<D^y^7 
W3 0 3 a~3 0 3 f ^^-V^;l/n > h°a-X 1^ 
OffiO^gff 4 0 3 (cjg'fnLT, tfe^ • fiXmjMim 

[0 10 7] Hl9^L7c£d^ MSc©-fe>tJ-7U 
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<£ D IBS fcfcfe^ • #X8K©#iRi:&<fctf 
[0 10 8] Hi 9fc^b^«fc5fctcfe^ • tfxSttHSJiJ 

gP*E«-rSCfcfc«fcD, fcfcl^ • #XMfflgP3 2 0 
[0 10 9] ^»©-b^7 W*ffi*-a-t)-&TfCfeV^ 

t\ m 3 ©iiiitiiL/c «fc a Ft^sitt 

[0 111] 

#X -fe >-9-©EBffiB©aS*fr a <, B.<DM, 
[0 1 ] *^©^»S8fc^^Sfc*^ • tfX&KRJM 

[02] mi<Diiyy-7U'{3(Dm{'iFte~D^Tmw?2> 
rctbozj^y??-*— bo 
m 3 ] swxmmm^mitfiT, ny+yox.?/ 

X fcftf £ jS^IEfflg^ L /c Ho 
[04] fcfc^ • tfX^M^Bfcffl^fcfcfc^ • 

[0 5] sr&it^MtTtM^sficD-tyy-^w-tyy- 
[He] ^y^7^z<o^y^mmmxtLTdsm 

#©-M^b/c0 o 

[0 7] 0 6^Lfc^MM«Jc:MU ^XSW^I 
*5 «fc t>W©fi£^o /clgm^S i: J6fcf-7*M^ 
b/c0 o 

[08] m i oiiss^iiT^fflb/c/^vxsgsisu^ft 

fcfcl^ • (fflAfcf, T G S 2 4 4 0) ©X^ 



S/J« B H B Sij?^fc'^ • h 0xf;V75 

y #X fcftT § JS«FSJ^©M*^ b 0 O 
[09] /J^zkllSI&^fcfc^ • S'xtyt/wa 

[01 o] ic%^ ■ fixitm&LTh^mcm^nrcm 

H«oM^b/c0 o 

[0in m2commmmicmic^ . ^xnTiifcsi 

^bfc0 o 

[012] 7^«£fSH (0 1 1 4 

[013] -fey-9-7W©-by-9-ffi±T 5 5g^-r^afl^ 
tc Jtr 5 Jt^fco ^ T§£ f^f § a6 © 0 O 

[01 4] Fficig^^n/c-fey-y-TW^io^ • 
# x»t njiif tmwx- , mmmmm a ±j§^©ie« b 
rm 0 

[01 5] t^ww^s (.mm) frbfrtc 

0o 

[0i6] 2W^y^7\y^mm^t>^:xm^n 
relets^ • #x»f»-M^b/c0o 

[017] 01 6©fCfe^ • #X^Hf?II»^*5^ • # 
XtfE©^**^"? § § #S»f»^ b fc 0o 

[01 8] fflk.<D*vv7\s'fzmfr&t>ikxmf&zft 

[019] aBROt^TWW^btTiltSn 

m (M^tf, aM) -\©ia«M^-3^r^b/c0o 

l ■■■/^-yt^yfa-? 

4---*«y«§ 

102-fft > * y x j; i/ u 7;W 

yX-7x-fxfP 

rw) 



rain 



a at ft je (i) 



sa*> & 30 cm ; 



(15) 
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